SUMMARY Raw soya flour (RSF) is thought to cause pancreatic hypertrophy in rats because trypsin inhibitor in the flour binds trypsin in the gut lumen and this lowering of free trypsin concentrations leads to the release of cholecystokinin (CCK). Intestinal enzyme concentrations were therefore studied in rats fed RSF for from one hour to 400 days to determine whether free trypsin concentrations were depressed during the period of pancreatic growth (up to six to eight weeks after starting RSF). Intestinal levels of enzymes were raised from one hour after starting the diet up to 400 days, indicating that stimulation of pancreatic secretion continued for as long as this diet was fed. Free trypsin concentrations were, however depressed only for the first 12 hours. It seems unlikely, therefore, that lowered free trypsin concentrations alone stimulate the release of CCK in these animals.
When rats are fed raw soya flour (RSF) marked pancreatic growth occurs. This growth is seen initially as hypertrophy, with increases in weight, protein, and RNA within one week of starting the diet, reaching a plateau after four weeks, followed by an increase in total pancreatic DNA, indicating hyperplasia. The increase in DNA does not appear until the second week on the diet and reaches a plateau after six to eight weeks. '2 A plausible mechanism to explain the effect of RSF on pancreatic growth has been advanced by Green, Lyman and coworkers.3 This theory suggests that the release of the gastrointestinal hormone cholecystokinin (CCK) in normally inhibited by the presence of the pancreatic enzyme trypsin in the gut lumen. Because CCK stimulates pancreatic enzyme secretion (including trypsin), a negative feedback loop is established. Raw soya flour contains high levels of trypsin inhibitor (around 6 %), so when this diet is fed intestinal trypsin is bound to the inhibitor, free trypsin concentrations fall and the inhibition of CCK release is lost. Plasma CCK concentrations are, therefore, thought to rise, and, because of the trophic action of CCK on the pancreas, pancreatic growth occurs.
On the basis of this theory it might be predicted that intestinal free trypsin concentrations would be low for several days after starting RSF but that they Address for correspondence: as above.
would then begin to rise as hypertrophy followed by hyperplasia occurred, to reach normal intestinal levels again when growth plateaued after four to six weeks. Total trypsin concentrations would be expected to be high at all times, with most of the trypsin bound to trypsin inhibitor, while other pancreatic enzyme concentrations should also be raised because of the continued stimulation to secrete from the raised plasma CCK concentrations. In a method developed for the measurement of enterokinase, it was shown recently that the trypsin-inhibitor complex dissociates at low pH, and the released trypsin can be measured if a suitable small molecular weight substrate such as tosyl-L-arginine methyl ester, (TAME) is present when the pH is raised again. 4 We have used this technique to measure free and total trypsin and the levels of other pancreatic enzymes in the intestinal contents from rats fed RSF for periods from one hour to 400 days. The results show the predicted high output of all pancreatic enzymes at all times in rats fed RSF. The return of free trypsin concentrations to normal values, however, is surprisingly rapid.
Methods

ANIMALS AND DIETS
Male Wistar rats, locally inbred for the past 27 years, were used. The animals were two months old and averaged 200 At various times after starting the diets groups of four to eight rats were killed by ether anaesthesia and cardiac incision. The gut was removed in two equal segments and each segment washed out twice with 10 ml volumes of ice cold saline. All washings were combined and made up to 50 ml. Washings were either assayed immediately for amylase, lipase, chymotrypsin and free and total trypsin or frozen at -80°C until assay, usually within one week of collection. Intestinal washings were assayed for free trypsin activity (EC 3.4.21.4) directly, using tosyl-Larginine methyl ester (TAME) as substrate and also after acidification to pH 2-0 to dissociate the trypsininhibitor complex for the measurement of total trypsin activity, by the method of Green.4 Washings were also assayed for a-amylase activity (EC 3.2. (Sigma) showed that trypsin activity was completely lost in the presence of inhibitor but the initial activity could be measured once again when the trypsin inhibitor complex was assayed after acidification to pH 2 as described above. With a sample of freeze dried rat pancreatic juice activated with enterokinase 95 % of the trypsin activity was blocked by a suspension of RSF but again all the trypsin activity could be measured after acidification. In rat intestinal contents 97 % of the trypsin activity was blocked by RSF and 87 % of the initial activity was measured after acidification (Table) .
INTESTINAL TRYPSIN CONTENT
In rats fed HSF and chow the total trypsin activity in washings assayed as collected (free trypsin) and in the same washings assayed after acidification to pH 2 (total trypsin) were very similar, whereas in rats fed RSF total trypsin activity was about three times the free values (Fig. 1) .
In fasted rats intestinal trypsin content was low but within one hour of feeding chow or HSF the trypsin content had doubled and trypsin content remained at this level for the remainder of the study (Fig. 2) . In rats fed RSF free trypsin was low for the first six hours but within 12 hours of starting on RSF the free trypsin content had risen to the level seen in animals fed diets devoid of trypsin inhibitor (chow and HSF). From this time onwards in rats fed RSF the free trypsin content of the gut was not significantly different from that seen in control animals. In animals fed RSF the total trypsin content was always significantly higher than the free content, and from day onwards also significantly higher than the total content seen in control animals (Fig. 2) .
OTHER ENZYMES
Fasting levels of the other enzymes measured were low but within one hour of feeding these increased several fold.
Amylase content fell from the one hour value in chow fed rats to a minimum after six hours and then slowly rose over the remainder of the study. In HSFfed rats amylase fell to low values after three days on the diet and remained constant from this time onwards. Animals fed RSF showed a similar pattern to those fed HSF but amylase content was significantly greater than that seen in HSF fed rats at all intervals studied (Fig. 3) .
Lipase activity was constant throughout the study and not significantly different in rats fed either chow or HSF. In rats fed RSF lipase content was significantly greater than in the other dietary groups at all times except 60 and 180 days after starting the diets (Fig. 3) .
Chymotrypsin content was constant throughout the study in rats fed HSF and chow. In rats fed RSF chymotrypsin was initially low but it rose slowly and after three days on the diet was significantly greater than in rats fed the other diets. It remained high in these animals for the remainder of the study (Fig. 3) .
Discussion
The validation studies showed that RSF blocks rat trypsin in intestinal contents but most of this activity can be measured in the gut washings after acidification. The failure to recover all the trypsin activity in these studies may reflect incomplete dissociation of the trypsin soya bean trypsin inhibitor complex, as suggested by Green.4 Within one hour of starting on a diet of RSF intestinal free trypsin content was very low. Stimulation of CCK secretion by the mechanism suggested by Green and 
